Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing this collection of information. 
Introduction
Accurate calculations of the transfer of radiation through the atmosphere are necessary for many climate programs. Line-by-line models such as FASCODE perform detailed computations and are considered "exact" within the limitations of the current knowledge of molecular properties such as lineshape, line mixing and interaction with foreign gases.
However, the amount of time required for most calculations is prohibitive. MODTRAN2, the most current version of MODTRAN, the Moderate Resolution Atmospheric
Radiance and Transmittance Model, is a band model based code which has been extensively validated against FASCODE. For a 500 cm 4 spectral interval with comparable vertical layering the time improvement is more than a factor of 100.
In this paper, we consider the use of MODTRAN2 to calculate clear sky, infrared cooling rates for several model atmospheres.
The cooling rate results are compared to similar calculations performed with FASICODE as developed by Clough, et al., (1992) The
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current method follows tha: of Clough as closely as possible so that differences in the results can be attributed primarily to the differences between the line-by-line and band models.
Radiance Calculation
The radiant energy emitted at wavenumber u along a path with optical depth -r and transmittance T, is given by = r3 (
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where B. is the Planck function at temperature 9,
Here h is Planck's constant, c is the speed of light and k is Boltzmann's constant. In the present application, MODTRAN2, a moderate resolution transmittance code, has been used to first calculate the path transmittances and secondarily, the radiances. The radiance for a single layer is then given by
The full path radiance for a path encompassing multiple layers is found recursively where the value at each layer depends on the contribution from the previous layer, see Clough, et al., (1981) .
Treating the ground as a black body, the boundary condition is given by spectral lines this -is a sLow and cumbersome process which is therefore impractical for most uses. 
For a more detailed description see A. 3erk, et al., (1987 
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Cooling Rate Calculation
The divergence of the net flux at atmosoheric level Z represents the rate of energy losz o•-unt "t'.Tmosphere, or the cooling rate
The monochromatic cooling rate for the atmospheric layer bounded by levels t and t-1 is computed in terms of change in temperature, 9, with respect to time, -, by the finite difference formula ae OC
C " (P I,-P 1_=
where g is gravitational acceleration, C, is the specific heat of air at constant pressure, and P is pressure. A value of 8.422
is used for the ratio 9 as in Ridgway et al., (1991), independent of altitude.
Comparison of Cooling Rate Results
All MODTRAN2 calculations were based on 60 atmospheric layers as defined by Clough, et al., Cooling rates were found to be sensitive to the chosen layering at both the top and bottom of the defined atmosphere.
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Data for layer temperatures and water vapor densities were 
